Distinct role of MAPKAPK-2 in the regulation of TNF gene expression by Toll-like receptor 7 and 9 ligands.
Toll-like receptor ligands (TLRLs) produced by various pathogens activate mitogen-activated protein kinases (MAPKs). While the dependence on p38 MAPK activation for the induction of inflammatory genes by the TLR4L, lipopolysaccharide (LPS), has been well documented, the importance of the p38 pathway in gene regulation by other TLRLs is less well understood. We have focused our analysis on two TLRLs with therapeutic potential, imidazoquinoline S28463 (TLR7L) and CpG DNA (TLR9L), to explore in detail their effects on the regulation of gene expression in macrophages. Here we report that activation of the p38 MAPK/MK2 pathway is crucial for both S28463- and CpG-induced cytokine and chemokine production. We show that the stability of TNF mRNA induced by CpG DNA and S28463 is not dependent on the p38 MAPK/MK2 pathway, in contrast to LPS-induced TNF mRNA. Using a GFP reporter construct under the control of the 3' untranslated region of the TNF gene, we demonstrate that S28463 and CpG DNA-induced MK2 signalling regulates TNF mRNA primarily at the translational level, whereas LPS-induced MK2 signalling regulates both the stability and translational efficiency of TNF mRNA. Overall, these data provide insight into distinct molecular mechanisms of gene expression regulation by different Toll-like receptor ligands.